TFH8: BUS INPUT CHRNNELS?. 


;1RJ2 VECTOR SCOPE й З BUFFERRED ы у 
; TAPE RECORDER СМ ADDRESS С DATA OUT BUS OUTPUTS ; DEBUGGING POINTS ; CONTROLS 
“WC аср  vi2-PLUS CRA-8 CRH-8 ——<ELeSgus-e-g . — ЧЕ: IRA NCLOCK-0UTIELU CLERR 
EIR-0UT EEE vi12-hnINUS CRA-1 CRH-1 ———GElcgus-1-8 абі 92122— RERD-27 
EIR-IN — Чадо BRIGHT CRA-2 89 СЕМ-2 ——CED=Sgus-2-8 KED р CLERR-PC 
HIGH-EIR . L^ Х-5СОРЕ "CRR-3 — 79 CRH-3 = GELS gUS-3-B 59 
HIGH-EIR ———ЧСаЛ-%  vi2-PLUS CRR-4 1:69 — CRM-4 ———ЧЕЛ-®рцу5-4-В :05---- FRON=11 
HIGH-EIR ЫІ» V12-MINUS КЕКЕ. CRR-5 ^— ЧЕ CRS ———Ш-%ру$-5-Вв mE «ДІЄВО — pop 
. GND all ë У-8СОРЕ --- аве» CRR-6 CRH-6 ED re 
HIGH-EIA RES мс -<E CRR-7 
NC E NC 2-Е '  CRA-8 Gru RET 5 STEP-HIGH 
| Е NC ت‎ CRR-9 GD1:19——— ppg ЧЕ —— STEP-LOH 
CLEAR-PC ---<АЛ- NC са» CRR-18 TEGAR] Sit RATE-A 
Е BI CRR-11 21212— дд-2 ELC RRTE-B 
5ТЯСК-8-8 AD1-13— — INT-8 ЯЕД-13---- RRTE-C 
STRCK-R-1 «ШШІ-13---- інт-1 СЕЛ-13---- RRTE-D 
STRCK-8-2 = «Ш1:15---- INT-2 GEZ15— — НІСН-4 
Е RI STACK-A-3 А 1D11-15— — INT-3 GEzib—— МС 
NC ---авда? NC ———Чаш1> CRHHRITE EID Su-PULLUP «EID «ЛО 15-58888 ЕД NC 
68-H2Z-CLOCK HR-8 сор 
POUER~ON "R-1 a 
BRTT-5-N ИЯ-2 
BRTT-5-N MA-3 E BB- 
BRTT-5 HA-4 
BATT-S : МЯ-5 
TIMER -E . HARB 
PHR-DN МЯ-7 
NC гц? MA-8 
NC EEN MA-9 
ВАТТ-12 ———СЁЛ-1} na-18 
ВАТТ-12  —<ЕЛЫ - MA-11 
ВАТТ-12-МА ELD М8-12 
ВАТТ-12-М  --- ц "8-13 — <= МЕМ-13 
NC CED МА-14 CES MEM-14 > 
V12-MINUS — < МА-15 iD МЕМ-15 — A рң-15 — Ep GDI7-15——— KB-7 hoc mm 
V12-MINUS Eup XIDJ2-12— — KB-ERROR EED NC 
;HRIN MEMORY ADDRESS ;MEMORY DATA OUT ЗМЕМОКУ DATA IN ; KEYBOARD 


; POWER CONNECTOR 


tFH PROTO-4 05-АРЕ-76 16:46 | НОМ; NTFHG 


тя | “sa 


"T pee 
i яз | 745:82 | i 
Н і M i 1 ! 
: | “C273 11 STRCK-N-11 “CTS 1: STRCK -N-7 -C373 ii STACK-N-3 | 
;PUSH stores РС+1 in 16-4еер stack. | шг sl stack N-18 “ала si STRCÉ-N-6 EET e-— stack N-2 
е " j N= MES. таў к=н= быў: -N= 
POP increments during current cycle, | -oun "[— STACK-N-9 -л1 7I— STRCK-N-5 | -outi т STRCK-N-1 | 
PUSH decrements in next cycle. “дле Si STRCK-N-8 -outa 5—— STRCK-N-4 =a si STRCK-N-8 
і i | 
{ | 
і 
рэ атым JSUN-7 JSUM-3 دس‎ we | 
im es | 
а? Jsun-1e ЖЕТІ JSUM-2 io іх | 
| Jsun-9 a | ий | JSUN-5 JSUM-1 —в M | 
T е snye JSUN-8 =p imo JSUM-4  —? о JSUN-8 — ING | 
5507 H } 
STRCK-R-3 — р o и "3 13 43 STRCK-n-3 
өлендері “ Каны ыы ала сл %- о 
i دوچ‎ I Завала ded ee Ды resis p 
STRCK-R-8 зо б б b e 1 о STRCK-R-8 
i3 PUSH-L 
NC D о Рік РИЗН 3 -ЫР 3 -uP 
ig а “Ch ER PCLOCK-POP za 
PENA 1Е:5 114 1E13 
; POP RDDS 1, PUSH RDDS 17 а » ііі stack 
= ТЕТБ 
TP1STATE TPISTATE TPISTATE 
гі SELEC с 2-1 SELEC 


BUS-11 Bus-7 ~ 
AUG [13 CRI-11 ie ci ues 
лес ;INVERTING GATE FOR STACK | 05229 
STRCK-N-11 2 9805-11  STRCK-N-5 JBUS-S ко ЕРА eo e JBUS-2 
STRCK-N-18 5 JBUS-18 ^ STRCK-N-4 JBUS-4 
TRCK-N- S- STACK-N-3 JBUS- 
STACK-N-9 г JBUS-S TRC BUS-3 — тер 
STACK-N-8 JBUS-8  STACK-N-2 JBUS-2 pente JBUS-9 н 5 JBUS-1 
STRCK-N-7 JBUS-7 STRCK-N-1 JBUS-1 
STRCK-N-6 JBUS-6 STRCK-N-8 JBUS-8 
JBUS-8 
POP 
ud СМЕЙ 


1612 1€21 


JHP-LOW 


;SERVE forces STRCK-N to 111 111 111 111 for ТЕЗЕ i5 а 


interrupt servicing; i.e., to address 8 32808 is tri-state PC-address bus. POP attaches stack. JMP-LOW attaches crm 
for jumps. CHEM attaches BUS for crm-loading. Default is JSUM (page 9). 


STACK TO PC GATE STACK | 05-АРВ-76 14:20 | НОМ; МТЕНІ 


INHIBIT 
PLOT-LH- Рота. 
INHIBIT-H R-RERD 
CHRITE-L Е 3 — th-T0-RbUS 
;clock for sending data out on BUS 
RCL-N mL: 
74265 
TO-HL —Б isos У BUSHRITE 
jurite clock loads CRM 
СЕМИКІТЕ 
T€ — innit 7 pum during POPJI 
priority interrupt Й 
запа jump to 8 
INTERRUPTS ® 
ВЕТ SERVE 
CRH-3-H 
ichanged from CPH-0,1N21 A76 


CRH-11-K 


INHIBIT 
CURITE-L 


1Е22 


NC 
STRCK-N-8 
STRCK-N-1 


STRCK-N-2 


TO-H TO-HL 
STRCK-N-3 
FROM BUSREAD 
STRCK-N-4 
NC NC 
STRCK-N-5 
С-ВІТ 
STRCK-N-6 
CHEM Si- СМЕМ-І 
STRCK-N-7 р 
CHRITE CHRITE-L 
STRCK-N-S 
PCLOCK-2 
STRCK-N-18 
HIGH 


STRCK-N-11 


1С18 


Н-1Е22-14 


;jam address from CRM, or BUS if СМЕМ 


31+ CRN-9 is 1 in an operate-ciass 


. instruction (8 8xx xxl),it is a 


32-bit 2-cucle command. The. 
INHIBIT signa! disables the 
instruction decoder in cycle 2 
CRM output to the 
EXCEPTION: 


and connects 
A-BUS. Я = OP(.+1,B). 


.during CHRITE, normal arithmetic 


із done and the result goes 
into CRM data input 


;CHEM orders use "RESULT" of last 
instruction for CRM address, 
using automatic "push-pop" 

to remember the location 

during the inhibited cycle. 
CHRITE gets data from BUS in 
second cycle. 


; READ Я В WRITE Я B 
МСА) ==> В B ==> MCA) 
апа ОР (R,B) ==> 
828 808 824 898 
INC 822 848 826 848 
DEC 828 828 824 828 
CREAD AB CRITE Я В 
821 888 825 888 
OP (C (RESULT) ,B) «>Я 
OP (A, B) =>С (RESULT) 


and also xz»R 


;PLOT increments XR for vector length 


E n JIP-LOU _ PLOT-LH 
3 4% 
соно LAR . 
+ 32 2 
14-NAND-13 Ў 7427 "D IRCOUNT-H 
сви-12 " ХЕ) іс? 


JUMP CONTROL 


;get address from ctack 


$921 address from PC-ADDER 
if neither pop пог jump. 


MINSKY 2596 


| 03-АРЕ-76 15:29 


;xr] increments XR in auto-iterate cond 


| HOM: NTFH2 


$57 cuppressasetogias 


;CRN-11-K а CRH-11-H UNLESS OPCLASS 
А CRII-11-K 


31888 is ROTATE, suppressed 
during memory cycles. 


;Read from work ing register. 
sMROT is 8118, 
suppressed by STO 


:DATA-PEADY-RESET 
STRETCHED FOR THO CYCLES 


;THE CODES FOR THE ALU ARE LATCHED FRON 
RU-3 RU-2 RU-1 RU-8 

TO 8-8-8-8 

FROM 8-1-1-8 | — 
SH-ROT-H 1-8-8-8 

SH-CRMH-H 8-1-1-8 IS CHANGED TO 8-8-1-8 


3 тов 
DECODER 
745138 


DECODER 
745138 


CRH-16 AU-2 
СРМ-11 


CRH-1 


МОР; NO AURITE 
p WR INHIBIT 
10001) IF 
1(0010) SR 1070) NOP; МО RURITE 
00811) ue 31072) ст RMRITE-L 
(8100) 10074) on FROM-H 
20101 1(075) 
JUSED Don't use қ TO-H 
sUSED INHIBI sDon"t use INHIBI T— 
CRM 1 ;RHRITE after OPCLASS except when ә 
сю m Suppressed by NOP or OPIF-and-C-BIT. 
—— ALSO, RHRITE WITH GET «18, B. еа 
SH-BUS - T— SHIFT-BUS 
1229 1Е18 


INSTRUCTION DECODER MINSKY 2599 29-FEB-76 13:97 НОМ; NTFHZ 


;FLG-2 IS бенг CLOCK 


SELECT 
| 145157 | А 
E | BUS-13 — | BUS-15 
N GN 4 i qw а 
— 015-8 a =~ pis. ВТ 4 [15-а Gets 1 | KB-RERDY-X 
CRI-8 CRM-4 3 1 CRH-8  —3 1 GET-PRGE-X — “2 GET-L INE 
;FLAGG НААР 
CND CRM-4 
сян-з L DIST-2 
GND 
: BUS-14 
CRH-18 015-18 сана ;FLRG3 А50 
;INT-3 SDR Зі 2 
NC MINUS1-BIT із s FLAGS 
NC CRM-5 15 -ENa | 


DIST-3 ол %-р15Т-1 


015 
14 SELG 
^ SELI 


REL-JUMP 


1Ғ1Б 1F 
SHINUS1-BIT а low 14 BUS=177777 ;RSD is URRT data-out-ready 
1822 :673720-<Ьар2 unless -1 ;SDR i T- -іпегеа 
743775 REQUIRED TO DRIVE ae PES C-BIT-LH праана SHOULD BE 2. Mo казақ 
LARGE ALU LORD ;DIS COMMAND SEL(2) HASK (4) 8000 MASK INVERTED 
105 З RLU-6 
GND 
RU-8 C абыя HIGH-3 
C-BIT-LH ; LOGIC ARITHMETIC 
ва 4x) L-4 7 НІСН-3 egea я 4808 ROTATE 
ЕТТІ р 8828 AB’ 4022 A-1 
RU-2 п уз» у ру з 8048 RB 4848 ADC 
2190-28 GND "p n6 8068 NOR 4868 A+B 
ALU-8 HIGH-3 ALU-CARRY emis DES RB 
| 2828 XOR 6828 SBC 
RU-3 Ii | | Е 2848 HROT 6848 841 
т} 2068 ? 6068 ARS 
à ;COMPUTE 16 ALU FUNCTIONS RU-8 
V-SH-RRS 
RLU-8 


; ОР 15 1111 


1819 


spin 6 inverts, diagram wrong! 


! 


04-АРВ-76 22:00 | НОМ; МТЕН4 


С) 
чы 


ALU FUNCTION DISPAT 


PLOT 

BB-8-H 
BB-1-H 
BB-2-H 

NC 
; 874827 RERD-27 URITE-27 Nr din 
; 874826 RERD-KB URITE-26 | 
3874825 RERD-DPY SET-DbY RERD-URRT 
5874826 RERD-URRT URITE-UART 
; 874023 READ-IR ново. я — 
; 874022 RERD-22 PRGE-TV CLERR 
3874821 X-READ x-LORD 
; 874820 Y-RERD ур 


BUSRERD 


BB-4 


C ELock- 


$ B=848XXX WRITE 


88:32; 
BB-5 


; Bz618XXX READ 


;NOTE: WRITE-UART is latched to 
stretch 228ns pulse 


;NOTE BUSHRITE is an 88 ns pulse 


DEVICES 22-27 VECTOR COMMAND 


BO-BLRNK 
R6-BLRNK 


745174 
РЕСЕ 17 


V-CRRRY 


CHRR-TV-L 
WRITE-U-L 
READ-UARTL 


f 


X-COUNT-P 


Y-COUNT-P 


;PLOT sets PLOT-LH latch which holds PC 
on next instruction until IR-1 becomes 8. 
50 next instruction is repeated 


;IR-8 is and-ed with RR-8 and BB-8, 
so that (for example) the next instruction 
alternates ADD 4 2, ADD 5 3 


;To plot a vector, load IR with 1-2x (length). 

When an ADD overflows, the X or Y counter selected 
by IR-8 is incremented or decremented 

according to the sign of the B-addend. 


31-MAR-76 19:25 


ADDRESS CONTROL 


11999 да 9-2 
1001 ХР 5-1] 
1618 x? 6-5 

1011 СРМ 0-5 


;8-INOIPECY HICH CAUSES 1 
СРМ-2 СРМ-1 СРМ-9 


11109 AA 0-2 
1101 XP 6-8*1110 ХР 0-2 
1111 CRM 0-2 


sPUT AA INTO BBs 


OPCLAS: HI 


3SH-CPM-H makes B-SELECT = 00 .— CRM 
xo that the new B-address з 
ıs the previous fi-address. 


:B-&DOPESS IS СРМ 0-5 DEFAULT 
UNLESS B-INOIRECT 15 HIGH 


CRh-e 


HI 


:SH-POT-H FOPCES DEFAULT, CRH-5 
СРМ-3 LOW FOPCES DEFAULT 
1xXXXX OR X1XXXX UNLESS OPCLASS 


PLOT 
М —CHaR-TU-P 
ув pA RET 
54 S2 51 
І 
CRH-3 


3 A-ADDRESS CONTROL 


СРМ-10 


MINSKY 2599 


QUAD г IN 
SELECT 
74515? 


U 
о 


7 Y-COUNT-i 
11 e 

5 
1e 1 


4 RU-2-P 


жн Pc 
ZN 
1025 


Set A-O е д cn alternate 
vector-senerator cycles 


RO-BLENF- 


BSELECT-O 
X-COUNT = 


B-BUS-1 
BSELECT-1 


CPh- 


7 B-INHIBIT 


21622 


tedded 1121176 


iJUMPS AND POPS DO NOT CHANGE 
A-ADOPESSES. AFTER PETUPN. EXECUTING 
"GET A 107 WILL РЕЯС INTO A THE CONTENTS 
OF THE LAST REGISTER LOADED 


29-FEB-76 14:26 


ШБЕ ?4 LS 153 


DUAL 4-1 
SELECT 
745153 


DUAL 4-1 
SELECT 
245153 


:BOÓ-BLANK used ın vector generation 


GND RR-2 RR-8 
18-18 IR-8 IR-6 
18-4 18-2 18-8 
СЕМ-4 CRM-2 CRIB 
B-INHIBIT GND B8-BLRNK 
BBs-4 ВВе-2 
GND GND RR-1 19 
ІК-11 IR-9 IR-7 11 
18-5 18-3 18-1 12 
CRH-5 CRH-3 CRN-1 із 
В-ІМНІВІТ B-INHIBIT GND 15 
ВВз-5 RBs-3 
BSELECT-8 1+ збе 14 4 
i ue ue idus 
1С96 1С11 


МЕ B-ADDRESS IS SELECT FOR B-ADDRESS SOURCE 
) 10 AA 0-2. This is forced by SH-CRH-H. 
211 IR 6-11 or 6-8 if B- inhibit 


312 IR 0-5 or 0-2 if B-inhibit 
СЕН 0-5 DEFAULT 


MINSKY 2599 


B ADDRESS CONTROL 


DUAL 4-1 
SELECT 
745153 


-ENB 


3В-ЯООРЕ55 LATCH 


BB-5 
BB-4 
BB-3 
BB-2 
BB-1 
BB-8 


ВВ<-9 


Ф 


BBs-1 B-LESS-H 


1621 


3В-ЯООРЕ55 < 10 MEANS 
sUSE G-REGISTER 


31-JAN-76 02:44 


НОМ; NTFH7 | 


7% 121 


UPON 
COUNTER 
нах /H18- NC 
са 13 
BUS-3-8-9 3 -3 BUS-?-B 
BUS-2-B-i0 2 BuS-6-2 
J5-1-B-l 1 BuS-5-8 
BUS-6-B-415 а BuS-4-8 
UP-DOWNHS рому 
GNO—4 -ENB 


X-LO&RO-1 F LOAD 
PCLOCK 14CLK^ 


1430 


ТРІ 


p 


T 


BUS-2-B 
BUS-1-B 
BUS-ó-8 


UP-DOw' 


Б DOWN 
ско -EN8 


DOWN 
-ENS 
FLOOD 1 +1080 
| 4CLK^ 


PCLOCK 14CLK^ 


1818 


iVECTOR-GENERATOR OUTPUT REGISTERS 


;BUFFER = DRIVEN FROM 74151320 


VECTOR GENERATOR MINSKY 2500 | 02-АРВ-76 15:26 


HOM: NTFHa3 
== зы == e о OR ӘӘ і MZ 


+ BIT ROS. ИБ 7+ 5 28315. 


74533 
со з i NC 
A 5 

DIS-3 дзум-з  DIS-7 г з w—Jsu- | JSUM-11 
DIS-2 Jsun-2 П15-6 14 2  13—— JSUM-6 DJIS-18 JSUN=18 
DIS-1 JSUM-1. р15-5 B 1  1L—Jsum-5 [15-9 JSUN-9 
DIS-8 JSUM-8  DIS-4 Б 0  *——Jsut-4 рі5-8 JSUN-8 
CRR-3 RR-7 п вз CRR-11 11 вз 
CRR-2 RR-6 15 8 CRR-18 15 вг 
CRR-1 RR-5 в! RA-9 2 в 
CRR-8 RR-4 5 во RA-8 Б ве 

1F18 1F19 1F20 


+BLOCKS &DD-1 DURING VECTOR 
312 BIT ADDER FOR INCPEMENTING AND ADDING DISPATCH OFFSET 


JUSE 73 367°S 


:РРОСРАМ 


TRISTATE 
BUFFEPS 
048095 


TRISTATE 
BUFFERS 
рнвёа5 


HEX FF 
745174 


2607-11 СРА-5 
Ј50м-10 СРА-4 
JS CRA-3 
JSUM-8 CRA-Z 
JSUM- CRA-1 
JSUM-6 CRA-6 

ЧМР PCLOCK- 

JIP CLEAR-P 

1714 1Р13 
1E11 : 1Ғ15 | 
PC ADDER MINSKY 2500 31-JAN-76 02:45 НОМ; NTFH9 | 


f Я 
| "T9iSTATE | | ЕТТЕ | 


BUFFERS SUFFERS | 
018535 
Сн-е &-BUS-0 ся----Ц 1 о P—— a-Bus-6 ря-2--Ц р 0 Paus- 
CR} R-BUS-1 СРМ- 1 0 P А-805-? СРМ-1 - 1 0 P A-BUS-13 
СРМ-2 A-BUS-2 снай т © п A-BUS-8 СРМ-1 : 1 о г fi-BUS-14 
cpn- A-BUS-3 СРМ-: 1 0 f-BUS-9 ТУМЕМ-6 є 1 0 МЕМ-5 
CRM- ; A-BUS-4 СРМ-10 2 І 0 A-BUS-10 TunEM- z I D MEn-? 
cen B 1 o Р а-805-5 С7м-1:— 1 öğ Р 8-85-11 CRII-1 1 | в а-805-15 
¥ LA E54 й 
CM-TO-ABI CS-Ty. 0152 
1C12 сіз 1014 жо 
;THMIS LINE PULLED LOW ENGAGES BOOTSTRAP LOADER 
ДЕ 
iWhen enabled. these gate CPM output into the A-BUS Me 
during the second phase of 32-bit instructions. X << k 
4 War The A-PEAD lines сп the reaister file эге NS y 
DECODE disabled and the INHIBIT lines prevent 2 
745129 execution of the crm data as an instruction. | > 
«ТАР 
pi- 
c 
MULE 


СРМ-3-ЕМВ 


sBootstrap loader has to terminate 
with a jump and attach 

control memory. 

Next-to-isst instruction should be 
GET (10) 23 

to set un-load trigger. 

THE USE DF GET 10 IR IS ARBITRARY. 


sSW-CRM LOW. DISABLES СЕМ; 
SHOULO ATTACH SWITCHES TO CRM-<N> 


#LOAD-HIGH DISABLES СРМ EXCEPT DURING 
СРНЫРТТЕ, SO THAT LOADER 
CAN LOAD INTO СРМ 


1018 


2508 MINSKY | g1-APR-76 12:51 HOM: МТЕНІЄ 


CONTROL MEMORY GATES 


SH-8 — 3 прян-е SH-4 


SH-1 Б 2 IC-RH-1 SH-5 
SH-2. $ 1 14~ RH-2 SH-5 
SH-3 Ө IS" RH-3 SH-7 
SH-4 В -! SH-8 
SH-5 зн-е р -2 SH-13 SH-1 
SH-6 1 -3 5Н-18. | -3 SH-14 SH-2 
«us Mur dre e Se SS mapa. 
SHIFT-8 пе SELO 10 SELO пе SELO 
5 Без Баа — а 
1я22 1821 1825 1824 1823 
SH-RRS-H SH-RRS 
; RLU OUTPUT INTO "SH" INPUTS 
3 "RH" ARE INTERMEDIATE SHIFT LINES к ; THREE STEPS OF RRITH RIGHT SHIFT 
; SHIFTER OUTPUTS GO TO MAIN BUS 
| SELECT SHIFT SIZE FROM CRM OR B-RDDPESS 
74515? 
bos SHIFT-3 
RH-8 BUS-8 RH-1 BUS-2 RH-3 BUS-3 
RH-4 BUS-4 RH-5 BUS-6 RH-7 BUS-7 BB-2 
RH-8 BUS-8 RH-9 - BUS-18 RH-11 BUS-11 свн-2 SHIFT-2 
RH-12 BUS-12 RH-13 BUS-14 | RH-15 BUS-15 
RH-8 RH-3 
BB-1 
RH-4 RH-7 CRM-1 SHIFT-1 
RH-8 RH-11 т 
SHIFT-3 e DOSa o Î BERE di: SHIFT-8 
SHIFT-2 10 SEL@ 10 SELe 19 SELe СЕП 


SHIFT-BUS 


SHIFT ROTATE MINSKY 2500 23-FEB-76 11:58 НОМ: МТЕН11 


——— س —— 


NC 
BUS-3 Г 18-11 
BUS-2 { ро 18-18 
BUS-1 ; 18-9 
BUS-B IR-8 
ENS? 
IRCOUNT-H RERD-IR 
10  ENST 
RERD-IR 
LORD-IR 0-0 
CLEAR —h -ar 
| 1соз 1065 
PCLOCK-2 ск | 
108 1009 1019 T—. 
!B-PERDYTA N 
;12-BIT IR AND COUNTER ad ЕЕ \ A ая 
; 1-X-X-X-Y <ADDR> | ace Tes сво A= FLAGS 


Li 


15 CONDITIONAL JUMP 


LOAD-HIGH оз / 
LOAD-HIGH Е 
1015 


B IN 
SCLECT 
745151 


C-BIT 
V-BIT GET INA N 
N-BIT сетер ед сә У 
;BRANCH IF CONDJ сю о И 
Mee BRRNCH IF CONDJ-H uallo ва 
à ы 101 ера 
NC 15 4 : HIGH ІКТЕРРИРТ5 
INTERRUPTS жанай GND 110 BE SOR NC NC 110 ВЕ SDP-X 
;Incr. IR and jump IR-11 GND REL-JUMP m = = | Б: 
FLAGS ONDJ-H GND NC FB-PEAD + B-PERDT-X 
: СЕТ-РАС GET-PHGE-X 
CRM-14 216 ВЕ GET-LINE - ONC NC 
210 BE GET-LINE-X 
CRH-13 | 
CRM-12 PCLOCK-2 
HIGH- | 
А ры | 
CRM-15 c MR yt | 


INHIBIT 1011 


;LCRD-HIGCH to таке BPL branch 
during ROM-LORD 


INSTRUCTION REGISTER | МА-АРЕ-7Б 19-31 | НОМ; NTFHI2 


CONDITIONAL SELECT 


;CRM-18 IS EXTRA ВІТ FOR PARITY OR WHATEVER 


. NC CRH-14 -- CRA-12 CRH-18 CRH-8 
CRH-15 CRN-13 CRH-11 САМ-8 CRH-7 
EI ік Xi IK хі ІК X1 IK X d ІК Хх 1 ІК X1 in X 1 
РнМ Pan Рам Pan „Рим Prt Prt РАН 
93415 ||| 93415 ||| 93415 ||| 93415 ||| "93415 ||| 93415 33415 93415 
ш 7 со 7-0 Ро тоо P|poo Hjo ed 7 


CRR-8 
CRR-1 
CRR-2 
CRR-3 
CRR-4 
CRR-5 
CRR-6 
CRR-7 
CRR-8 
CRA-3 


CRM-8-ENB 


CRMURITE 


1Ee1 1705 1۴ 


1E04 1Ee2 94 1703 1ғ02 1701 ЗЕ ФВ 1Ee? 


BUS-15 BUS-13 BUS-11 BUS-9 BUS-7 


NC BUS-14 BUS-5 


BUS-12 BUS-18 BUS-8 


; PARITY IN 


3USE 93425 TRI-STRTE RANS 


CONTROL MEMORY  PULL-UPS 


СЕМ-5 


1 


В05-5 


BUS-4 


51-МАВ-76 19:13 | НОМ; МТЕНІЗ | 


CRH-4 CRH-2 CRI-8 
CRH-3 CRH-1 
I X1 
Рым 
93415 
ш ОБ Б тро Hjo ? 


vec nc 
NC: 
RHINUS-1 
HIGH 
CLERR-PC 
SH-CRM 
HIGH-EIR 
HIGH-1 
HIGH-2 
HIGH-3 
SH-PULLUP 
НІСН-5 
МС 
HIGH—4 


BUS-8 Усс 
1004 


1716 1203 1fea 1207 1706 


BUS-3 BUS-1 


BUS-2 


314-PIN PULLUP 


Я BUS-3-B 
А 2426 
BUS- UO. ec 


-00731 BUS-9 raices 

-CUT2 BUS-1 -00728-— 805-5 

0071 7[—в05-2 -ÜUT1?L—BUS-5 

-DUTóSI—BUS-3 -0и105|---Ви5-? 
ву5-е- 
BUS-1-i 
BUS-2- 
BuS-3-i 
- BUSHRIT| 


ВВ-11ххх 


SCRATCHPAD REGISTERS 


88-18ххх: 


BUS-8 
Bus-1 
Bus-2 
Bus-3 


; SOCKETS FOR THO 32 X 8 


ROMS FOR LOADER 


-DUT31 
-0UT28 
7DUT17| 
~OUTOS, 


29-ҒЕВ-76 


BUS-4 
BUS-S 
В/5-Б 
8,5-7 


13:25 


НОМ; 


МТЕН 14 


D ————— 


"71 15 


a г 15 13 


Ви5-15 а 10 


BUS-14—45 


| 
1003 


S-PEG-6——— ЕСЕТ 
S-PEG-1 ES 
S-PEG-2— 50215 
5-РЕС-3—— ELG, 
/S-PEG-— ЧЕ 
8-РЕб-8----ЛЕДЗ5 


16:56 | НОМ; NTFHIS 


————— M À— —— — 


NOTES TFH ORDER CODE i 04- APR-76 


зіміз 
хе? х-5 х-3 х-1 сю 
V12-hINU v- РВ 
21813 
з Ү-ОШТ AND X-OUT NEED PROTECTION DIODES X-DUT 
3168 
+ THIS IS A 72747 ОР-ВМР 
кс 771 1608 15 NC X-OUT 1 1809 pk GNO 21 + 914 DIODE - 16 NC 1 1819 16 NC 
Y-0uT a 15 NC X-OUT: 1 ^ GND 22 - 914 DIODE + 15 x-DuT. 15 NC 
GND с 14 — v12-PLUS 3 14 11K RES ско 3 14 V12-PLUS 
| "m Ж рез 
NC Г | 13 13 2560 РЕ$+1БӨРЕ CAP NC ЕЕ 
М12-МІ чи: 12|-NC ; ЕЕ :3.8K RES«180PF САР 5 12[—— NC 
к m и -SCOPE : n X-SCOPE 
сю = 10-—V12=PLUS Y-DUT GNO 27 - 914 DIODE + 10 1 V12-PLUS 
B 9 NC Y-DUT 8 GNO зВе 814 DIODE - 8 8 NC 
1188 
з ANALOG FEEDBACK NET 
21819 


3PINS + AND 10 EACH HAVE 470PF САР TO сю 
PINS 8 10 15 16 HAVE DAC PROTECTION DIODES 


3 PUT NEAR VECTOR GENERATOR 


VECTOR DACS MINSKY 2596 O3-APR-76 17:35 | 


НОМ; МТЕН16 


IPEGTSTES SEGIST ЄСІЗТЕЯ КОЕ PECISTS ІРЕСІЗТЕ | PECISTE 
FILE Irae ЕТЕ FRE | FE і ‘FILE FILE 
IPTE Drm 341327 [жг i74 541725 74172 
і | 1 ! 
at я 19-8-805-5 - А 14i-g-sus-7 : А 19-8-805-3 А 148-85-13 | а 14—8-805-15 
B 10 в 10[-8-BuS-4 8 10[-8-Bus-6 - | 8 19-8-805-8. 8 10—-8-Bus-12 8 10/-8-8US-14 
2 яг яг 2 P = 2 Ba-2 
і E 83-1 
83-0 
сю 
ВЫРІТЕ 
BUS-1321 A 13+A-BUS-13 805-1521 а 13h A-BUS-15 
BUS-12 &-BUS-14 
ва-2 
йй-1 
һю-0@ 
R-PEAD 
AWPITE=L 
PCLOCK-3 
ЗФЕРО TEST 
- R 
aco 1C- JUnPEI 
NC 
tJ-3 
CJ-4 
PMINUS=1 C-BIT CARRY - yw 65-11 
з 2 2-В1Т ZERO Es 
54-3 -їй Y1 
Eg N-BIT POSITIVE 
SH-1 H- V-BIT OVERFLOW -COUTIE — CJ-12 
5н-@ H CJ-4^ xe 
Б . CJ-3B ve 
B-BUS-7—4:8 83 8-BUS-11—418 83 Эх B-BUS-1 
в-виѕ-є—ре вг в-виѕ-1е=—ро вг < B-BUS-1 H- = 
8-BUS: 2 B1 В-ВЦ5-9--р2 81 B-BUS-1 (ни 
В-805—4—1 ВӘ В-Ви5-В ве B-BUS-1 д 
8-BUS-3—415 аз A-BUS-2-—19 A3 f-BUS-11—]19 аз A-BUS-15—19 A3 
&-BuS- 1 AZ A-BUS-E—21 AZ A-BUS-18—21 AZ A-BUS-14—221 AZ 2-817 


#-Ви5-1 3 Al A-BUS 3 AL A-BUS-9 3 AL ` &-BUS-1 РЭ 81 


sDETECTS CAPRY INTO BIT-15 
FOR VECTOR GENEPRTOR 


sAU-1 15 HIGH IF ADD, 
LOW IF SUBTRACT 


29-FEB-76 13:29 


НОМ; NTFH17 


A-L-U CHIPS MINSKY 2500 


HIGH-2 HIGH-2 TV-CH-7 " 
GND GND TV-CH-6 т 237400 i Ty. CH-LOD 
GND ТУ-ВІТ-1 HIGH-2 TV-CH-5 
GND TV-BIT-8 TV-CH-4 
ТУ-18 Оёз ік 
HIGH-2 ніна» TV-L8 = = TV-BIT-LOD 
HIGH-2 
TV-CH-LOD 
TV-BIT-LOD 
TVCLR 
TVCLOCK 
2004 
NTFH18 COUNTER-CHAINS SHOULD NOT HAVE ANY CLEAR INPUT 
;DIVIDE BY 8 ;DIVIDE BY 98 
FRAME: 
;BIT COUNTER ;CHARACTER COUNTER 
;DIVIDE BY 263 OR 262 
TV-L5 
HIGH-2 TV-LIN-11 
GND TV-LIN-18 
FRAME TV-LIN-9 imp "mes 
FRRHE-N 


TV-LIN-LOD- 


TV-L8 
TV-L2 
TV-LIN-LOD 


TIMING CHAIN 


D2-APR-/6 15:14 


7 74515? 
LRST-ROH LRST-ROH-N песто | 
SH-7 5 TVNA-11 
LRST-ROH LRST-ROLI-N 
3 = 
ane МА-18 - 1 = 
LRST-ROH LRST-ROH-N | 
SH-5 в і TvnA-9 
LAST-ROW RECIRO | LAST-ROW-N 
SH-4 с HR-8 — тума-8 
11 CLK: 
РР Ao bam | TVMEN-SEL h st 
2013 2018 2023 
ВОМ 0-2 SELECT В CHARACTER ROWS 
SELECT 
745157 
LAST-ROW-N 
LRST-ROH ке 
n Ense и 
LAST-ROW-N 
а "veo 
LAST-ROW-N 5 
LRST-ROM 
г SH-1 ТУМЯ-5 
LAST-ROW "LRST-ROH-N р кесіге Р | n 
SH-8 
BSR-2 m TVMEM-SEL 
У12-МІМ : 


2017 
sPECIRCULATE TEXT-LINETEHES: 02022 1282202023 MUST BE LS 157 CHIPS 


2012 


LINE BUFFERS ADDRESS MULTI PLEXERS 


с 


95-APR-76 18: 11 


sBATT. POWER 
RON-2 — е | 
` faa a а “Г ЯЗ 
ROW-1 фи o 
8 mS 
us dla TVMR-2 
вив $ e, 
Ed н TVMR-1 
FRAME 
1 SEL 
"n 
2021 


NTFH19 2028 MUST 
BE S-CHIP 
NTFH18 2428 IS S:chanse 08 to 09 
remove @8cAND Change 32 to 5060 
omit char-tv-p 


LAST-PO 
BSR-1 
V LAST -RON 
—LRST-POH-N 
Bse-2 
BSR-1 
SH-6 
SH-1 


В5Р-2 


NTFH19 VSR-SHIFT CAN'T BE RIGHT 


НОМ; NTFH19 


TUNEN- 


TUMEN-6 


TUEN- 


TUMEM= 


TUMEM- 


ТУМЕМ-. 


TUMEN-1 


тумЕМ-е 


VT-BLNK 


олт 13 VIDEO-N-P 


HOR-BLNK 


OPTION-e 


HIGH 


3HOR-DRV-T = MOR-BLNK-N 


OPTION-0-? 


LAST-POu- 


SWAP OPTION BITS 


HIGH 


VSR-SHIFT 


INCLUDING DRIVERS 92-APR-76 15:09 НОМ: NTFH29 


POM 
SES M 
еони 14 5 се E А 
ales d rà РЕ 
че”. | 
са — 
X NES Sy ПИЕ 
Гіз ) ب‎ 
1 Н i 


ү а". н159—3 14 


fPaC-DEL 
di HP-S1N-N- 
те-сні об 
TV-LIN- 4 
TV-LIN- : 
TU-LIN- 4 сво VIZ-PLU З 
TU-LIN- ГРИМЄ-ОЕ 
ЕКЕШЕСЕ NIFHZI 1615 CHECK THIS VCC шынын 
2019: Е vec | 
AES у 1913 HICH-1 
$107 jc 1*—  ur-BLNI DISCPETE Я 
7 / COMPONENTS 
г024 
adt A V-LIN-8-N | 


22002 PLUG 


НОР-В КК 


UT-DPV-N 


2 зано 


15 — HIGH HALF -LINE 


HALF -L INEP 


HALF -LINE 


VIDEO- 14— HIGH 
VIDE 13.— VT-D2U-N 
HIGH 12}-—vT-pev 
HoP-D2y- ик енінен 
HC?-D9: во c 
C2— $8 зок ТУРА 


3 852514 CUAD LINE DPIVEPS 


HQM: NTFH21 


| 04—APR-76 22:18 | 


LINE BUFFERS ADDRESS MULTIPLEXERS 


о ТОЮ дЕ 


PUN 
jTFH28 
TV-CH-4 
TV-CH-5 
ТУ-СН-6 и 
GET-PAGE sFLG-2 
KBSTPOGE-L 
TV-BIT-2 
LAST-PROW-! . 
ROJCT-E GET-LINE:INT-0 
M 2012 
Tv-B1T- 4 
az № 5 
ловить. / з ЗРЕЗЕТ LINE INTERRUPT 
2007 UP/DOWN 
COUNTER 
24191 
TV-BIT-LOD 


b “— LRST-ROH-N HIGH-3 
BUS-3 
BUS-2 
BUS-1 


TV-CH-LOD 
TV-LIN-8-N 


PAGE-TV 


TVCLOCK 


с?з 


TV SIGNALS INCLUDING DRIVERS | D2-APR-76 11:23 НОМ: NTFH22 


:200п= readout pulbEITE-U-L- 


idata-out-ready-flag 
NTFH23 2601-20 SHOULD BE GND?? 


22801 


NC 


DEELILIE 


ВАБББААЕААХХАХ 


2891 


RARABAAARABE 


ARARRRRARAABRARERA 


2893 


UART UNIVERSAL SECTION 


pe SER-IN-L 


? DATA-CLOCK 
В UART-DPR 


3 CRR RESET 


JEJA DATA-IN READY 


31130175 


` 12R03 


02-АРВ-76 12:27 


NTFH23 


їв А 15HOPT CYCLE IF PEAD 
іле tase = 


ILONG CYCLE IF WRITE 


QUAD FF 
25508 
MEN-REG-LH 
226 5: 
TR-N = зг غق‎ 
мем-вео-нё:] 7498 ISTART MEM CYCLE 
MEHREAD 
TAN 


TU-DERD 


2с15 


DISABLE UNTIL MEM-DONE 


NTFH24 


Нем; 


MEMORY CYCLE CONTROL 29-РЕВ-7Б 14:17 


sFOR 2 75351-S 


C$8-.09 — фоні parts 3 16-BATT 
Тегі RERN + Б 
CS8-LOH 14 CEOB 4 T 
13— BRTT-12 PHR-DN-L ме) d 

BRTT-5 ;REFRESH IF PUR-DN 

TV-CE 

NC 

BRTT-12 

;HRITE 1°ST 6K RAM 
;HRITE Ту?5 КАМ 
FIRST 4K MEMORY | 
A-BUS-12 "и | 
: cse — ; 18-ВАТТ 
: 2001 : о а> 
R-BUS-13 we 51749 Em 
PHR-DN-L | сѕ8-10и 
А ,CS-TV МЕ DS 
74265 
R-BUS-14 mag rer 
за 9 -17-Н 
8-В/5-15 
2001 
; TV-MEMORY ACCESS 

MA-LOAD Em 


CCR P ак” ;ERRLY CLOCK 


;HR-LORD CIRCUITS? 


і $2617 


MEMORY ADDRESS REGISTER = 29-FEB-76 


316-BATT 


HOM; NTFH25 


MEH-8 
МЕМ-1 
МЕМ-2 
МЕМ-3 
 МЕМ-4. 
МЕМ-5 
МЕМ-6 
МЕМ-7 
МЕМ-8 
МЕМ-9 
МЕМ-18 
МЕМ-11 


MEM-12 
МЕМ-13 
МЕМ-14 
МЕМ-15 
МЕМ-16 
“GND 
GND 
GND 


GND 
GND 
GNO 


pn-e 
DH-1 
Dn-2 
DN-3 
0м-4 
рм-5 
DH-6 
DH-7 
Dh-8 
DH-9 
Dh-18 
Dh-11 


PRRITY-OUT : GND 


;USE АМО 93 S 48 
FOR LOH CURRENT 


;NORMRL PARITY IS LOW 


MEMORY 2599 


PRRITY-IN 
NC 


29-FEB-76 


R-BUS-6 
R-BUS-7 
8-8Ц5-8 
R-BUS-S9 
R-BUS-18 
R-BUS-11 


GND 


TRISTATE 
BUFFEPS 
0718935 


1226 


НОМ; МТЕН25. 


25508 25508 25508 
NC NC NC NC 
B-BUS-8 B-BUS-4 B-BUS-8 
Dn-8 рм-4 


B-BUS-12 
09-8 0-12 


NC e 7 NC NC МС. 
B-BUS-1 Р B-BUS-5 Р D B-BUS-9 B-BUS-13 
Dh-1 E 0М-5 DH-9 09-13 
NC NC NC NC 
B-BUS-2 5 B-BUS-6 B-BUS-18 B-BUS-14 
рм-2 = 0-6 0-18 DH-14 
и — NC . NC NC NC 
B-BUS-3 й B-BUS-7 B-BUS-11 B-BUS-15 
Dn-3 ON-7 3 09-11 : 0М-15 
HR-LORD 
CCR 


29-FEB-76 14:35 HQM; NTFH27 | 


MEMORY DATA REG ISTER 2500 


;CRYSTRL ; 
> 
: Cct-Loy 
11.34 MHZ 
: Nena 
"Par қс. ., YCL-LOH ; FREQUENCY 
NC TE ss vec DOUBLER ` 
NC i зс NC ;ССЕ 15 EARLY CLOCK 
NC — iz— мс 
NC — ni NC 
NC — ic NC CCD 
сно И 
CCC 74120 
РИ SE SINC 
2189 CCB 
сся CCR-LOW 
SCR 
HIGH RFC-LOW 
RUN STEP-2 
STEP-1 
;RCL = MAIN 
з SC=RUN\SINGLE-STEP PROCESSOR CLOCK CCA-LOW 
RFR-H sc 
HEH-REQ-LH ;STC-LOW =STOP FOR MEM ACCESS 
е SPRECHEN STC-LOW EE SINC 
NEN-REQ-H МЕМ-ВЕО-Н 
— 55 18-77, 
T sc-sura =) З ie ХА ява 
zi ^x sc 1813 
TR ETER TA 
| 3: H STEP-2 
TA “йз 
STEP-LON 
RERD- 
ERD-H т 
TOAN YCL-LOU STEP-HIGH 
CRYSTRL 
YCL-HIGH RFR-N 
ACL HIGH 
КТЕНІВ: CHANGE 1804-10% Т0 "SEPVE*! 
-ACL-N 
by PCLOCK-2 | 1804 
3 a z vp КА всірск-рое 
рада е CPi STEAL 
PCLOCK=3 PCLOCK-4 SEPVE 


CLOCK CONTROL 


| 04-APR-76 22:57 | НОМ: NTFH28 


АТАН THIS. IS A n 


7% 129 


ФЕН GOF = PEN-DOUN- 
lil » PEN-UP 
ether bits DOT Lines 


BuS-1 OPTION-ó-P 


4 
Bus- PTION-1-P 9 
15-17 OPTION Зее. Hita 
845-12 Tv-STATE . 
NC 
В. 9 мес 
US- NC V12-MINUS 
Bus- 
Bus- T9 RATE-A 
з ТЕН23 
RATE-8 
11130126 РАТЕ-С 


1623 А 
РАТЕ-0 


TRISTATE 
2-1 SELECT 
74525? 


TRISTATE TRISTATE 
2-1 SELECT = 2-1 SELECT 
745257 р 


NC 
vcc 


-CLO-OuT 


DATA RATE SELECTOR NTFH29 


;FIRST АК OF МАІМ MEMORY on main board 


rEn-1 МЕМ-3 МЕН-5 нене? ntu-9 r£n-1 НЕН-13 rEN-15 МЕН-16 


мно 00 ren-2 | пера і мЕн-6 "tn-8 пене НЕН-12 


210? 2107 гө? | | Гі 21e? 2107 Г > 
4 РЯ 4 Ры 4v PAMI 4% Рым зу Pat 4: PAM 5 
25674 


М ај MB RI NE nil 
М ній М HIG ND ній 
№ ЛИ E NC ва 
міка міна MCI HB 
Мок мону гайг 
MIAS 1946 i 

1585 |----15н5 NC S н5 

474 | мічна | 444 


ЕВ ЗЕН ТЕТЕ] 


Моя? Mond 


ND Al ND б} 
MB HO NB һо 
A A 
ZEU TETE 
ом-в Ом-9 Dn-16 Dn-ii Dn-i2 Dn-13 08-14 Dn-15 


S-TU-H 


Jother two gates on 
1C14 (ТЕН-10) 


CONNECT 

2Е13-1 2EJ1-3 (ВАТТ-5-М) 
2Е16-1 ZEJ1-4 

2Е13-18 241-11 (ВАТТ-12) 
215-18 2EJ1-12 

2Е13-11 ZEJ1-e5 (ВАТТ-5) 


BE SURE MIRELIST ОНЫ Бест 1-18-11 ON memory CHIPS 


suse Signetics 250475 


34K BY 8-BIT FONT MEMORY 


MAIN MEMORY 2500 MEMORY ` | S0-JAN-76 21:53 НОМ; NTFH39 


